Higgs boson radiative decays of the form H + f f r are calculated in the Standard Model using the complete one-loop expressions for the decay amplitudes. Contributions to the radiative width from leptons and light quarks are given. We also present ee invariant mass distributions for H -+ eEy, which illustrate the importance of the photon pole contribution and the effects of the box diagrams. 
I. INTRODUCTION
Discussions of searches for intermediate mass Higgs bosons usually concentrate on the decay H t yy as the discovery mode [l] . Other modes considered include H t Zy and H -+ bb. The importance of radiative processes led us to consider the class of decays H -+ ffr, where f is a light fermion. The dominant contributions to these decays occur at the one loop level, and their calculation is related to that of the process ee -+ Hy, which we recently completed [2] .
Typical results for Higgs boson f f y decay appear in the calculation of r ( H t eey), which, for m H 2 100 GeV, receives a large contribution from the Z pole. Additionally, our calculations show that the photon pole makes a substantial correction to the estimate obtained by simply multiplying the width for H -+ Z y by the branching ratio B ( Z + e e).
This feature is common to all light fermions, and we present results for all decays of the
In the next section, we present expressions for the decay atmplitudes, the decay matrix element and results for the fermion invariant mass distributions and for the widths. This is followed by a discussion. Complete expressions for the various amplitudes are given in the appendices.
CALCULATION OF HIGGS DECAY WIDTHS
Contributions to the decay amplitudes arise from the diagrams illustrated [3] in Fig (1 Using our results for the invariant amplitudes, the dmt7 integration can be performed numerically to obtain the invariant mass distribution. Fig. (2) . The striking feature of these distributions is the large peak at small m2E due to the photon pole. There is no singularity in the physical region since miE 2 4mz. In fact, as can be seen from Eqs. (6) and ( 7 ) , the dm& integral in Eq. ( 5 ) vanishes when mzE = 4mi. Nevertheless, the residual effect of the photon pole is sufficient to contribute -10-20% of the events in the distribution.
The invariant mass distribution d r ( H + egT)/dm,* is illustrated in
It is also evident that the box diagrams make only a small contribution. Curiously, the main effect of the box diagrams is to smooth the distribution by cancelling the kinks in the pole contributions at the WW threshold. The invariant mass distribution for the remaining lepton channel H t v V y , which has no contribution from the photon pole, is illustrated in Fig. ( 3 ) .
The various partial widths can be obtained by integrating Eq.(5). This results in the contributions illustrated in Fig. (4) . Also shown in the lepton panel of Fig. (4) is the contribution from the 2 pole. The figure clearly shows that the widths are enhanced significantly in the complete calculation, even in the case of neutrino decays. For m H 2 160 GeV, the up-type quark contributions are basically the same. This is also true for the down-type quarks.
DISCUSSION '
As can be seen from Fig. (2) , the invariant mass distributions are basically determined by the photon and 2 pole contributions. The box diagrams make corrections to the high mass side of the distribution where they are of the same order as the pole terms. This being the case, it is possible to obtain a simplified expression for dI'/dm;f by retaining only the and AZ terms in Eq. ( 5 ) . After performing the dmy7 integration, one finds The '2' box diagrams are illustrated in Fig. l(b [4] with ml = m4 = mz and m2 = m3 = m f , as illustrated in Fig. 6 (a) . 
APPENDIX C: W BOX CONTRIBUTION
The box diagrams with W's in the loop are shown in Fig. l(b) and Fig. l(c) . The nongauge-invariant portions of these diagrams are again canceled by triangle diagrams in which the Higgs boson decays into an ff pair through a W W f triangle and the photon is emitted from one of the fermions. The invariant amplitude 23w(m2fp, m&,, m:?) appearing in Eq. (4) can be expressed as where, as in Appendix A, 1 3 is the third component of the external fermion weak isospin.
Here, e; is the charge of the internal fermion in units of the proton charge and the prime denotes the replacement mZ -+ mw in Eq. (B2). Notice that the arguments m& and mj?
are interchanged in 232. In terms of the Dolo of Ref. [4] , we have
The decomposition into scalar functions takes the form
The numbering is defined in Fig. 6 (b), with ml = m3 = m4 = mw and m2 = m; = 0.
In this case, the scalar function 00(1,2,3,4) is 
